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 The purpose of this study was to describe the characteristics of 
divergent thinking in writing student papers. Characteristics of 
student divergent thinking are seen from the ideas expressed in a 
paper. This study used a qualitative approach, data were collected 
through documentation studies. The results of this study indicate 
that the characteristics of student divergent thinking in paper writing 
can be seen from varied ideas and have differences with other texts. 
These results are in accordance with the characteristics of divergent 
thinking, namely fluency, authenticity, flexibility, and sensitivity in 
detecting ideas and problems. The student connects and forms 
combinations of several ideas into new ideas so that sensitivity 
understands and responds to a statement correctly. However, 
students need continuous training in writing papers so that divergent 
thinking skills develop. 
 
 
INTRODUCTION 
Thinking is a process to regulate and consider the information available in achieving a 
solution (De Bono, 1992:35). The ability to solve a problem involves the use and manipulation of 
various types of knowledge in the cognitive system. Cognitive systems play an important role in 
developing ideas (Kozikoğlu, 2017). With regard to this, thinking ability can be divided into two 
parts, namely critical and creative thinking. Critical thinking skills are used to understand 
problems in detail. Creative and critical thinking are equally important for students in all aspects 
of writing activities. Creative thinking is very important to use in improving the quality of writing 
(Karaca & Koray, 2017). 
 Creative thinking is one of the important and needed thinking skills in dealing with 
problems in the learning process (Meissner, 2006). Creative thinking is a multifaceted human 
intelligence capacity that is relevant for everyone and includes individual activities and 
collaboration. This highlight five key concepts that we need to understand, namely using 
imagination, creative processes, originality, pursuing goals, and evaluating (Grainger et al. 
2005:12). Creative thinking is thinking consistently and continuously producing something 
creative/original in accordance with needs (Nurlaela and Ismayati, 2015:9). The purpose of 
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creative thinking, in general, is to make things more meaningful and better (Starko, 2009:7). 
Creative thinking is synonymous with the ability to generate ideas that have never existed (Piaw, 
2010). The ability to produce new or original ideas is a form of problem-solving that is different 
from before. Problem-solving is seen as one of a number of skills that need to be applied in 
everything. As the results of the study (Kuzu, 2016), caricatures have a direct relationship with 
creativity, using caricatures as a tool to develop and improve creative writing skills appropriately. 
The results of the study are an alternative problem-solving in writing.  
In creative thinking, there are several patterns that must be considered, one of which is 
divergent thinking patterns (Rawlinson, 1981:6). Munandar (2004), explains that divergent 
thinking is a mental operation that demands the use of creative thinking skills. In fact, in most 
cognitive psychology research on creativity, the moment of divergent thinking seems to only be 
achieved by using mental concepts (Pereira, 1999). Divergent thinking is generally accepted in 
cognitive psychology as the capacity to carry out mental work processes that lead to original and 
applicable results.  
Researches on divergent thinking have been done, such as Pereira (1999), Runco and 
Acar (2015), Runco (1986), Paul, et al. (2008), and others. The results of these studies contributed 
greatly to the study of linguistic aspects, findings, theoretical contributions. Divergent thinking in 
language studies is the subject of conversation and research because one saves the uniqueness of 
giving birth to language. Nevertheless, there are still other things that have not been illustrated 
regarding divergent thinking in language, especially in writing student papers.  
Papers are one type of scientific essay written systematically and logically (Suyitno, 
2012:27). The essay has an objective nature or based on facts that can be tested for truth. The 
ideas outlined in scientific works have characteristics that can be tested for their livelihood. 
Scientific can be seen from the theory and data used as supporting ideas. Ideas that can be tested 
for truth can make meaningful papers. Previous research has been conducted by Swandari (2016), 
about the presentation of ideas in student papers. The findings show that based on the suitability 
of the presentation of ideas between sections in the paper, a number of papers have been found 
that have compatibility between sections and some are not appropriate. The discrepancy between 
the sections of the chapter system paper is caused by three things, namely (a) discrepancies 
between questions in the formulation of the problem with the order of exposure of ideas in the 
discussion, (b) incompatibility of the number of questions in the discussion section, and (c) 
incompatibility of ideas in the formulation problems with exposure to ideas in the discussion. 
The characteristics of divergent thinking in writing papers appear in pouring ideas used 
by students in both sentences and paragraphs (Thamrin, 2017). Pouring ideas in papers, students 
must pay attention to the truth of logical causality. The ideas presented must be justified 
empirically. In this case, students are writers must have a concentration on ideas that are thought. 
Therefore, it is necessary to avoid error in thinking. Understanding the ability of students 
'divergent thinking characteristics is the key to improving students' ability to write papers. This 
understanding can be used by students to develop appropriate strategies in making meaningful 
papers. The meaningfulness of an article lies in an idea that is based on facts or empirical data.  
This study seeks to highlight the characteristics of student divergent thinking in paper 
writing. Therefore, the purpose of this study is to describe the characteristics of student divergent 
thinking in scientific writing. The ideas presented in the paper are grouped into paragraphs so 
that the characteristics of divergent thinking will appear in them. 
 
METHOD 
This study uses a qualitative approach. The qualitative approach is used to obtain 
information as accurate and as detailed as possible about the characteristics of divergent thinking 
in writing student papers. A qualitative approach is useful to obtain an in-depth understanding of 
the characteristics of divergent thinking. Through a qualitative approach, researchers can express 
the views and perspectives of respondents to the world of scientific writing in depth. 
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The reason for choosing a qualitative approach in this study is that the qualitative 
approach is directly related to real experience, provides deep meaning to measured variables, 
supports natural observations and descriptions, tools for diversity studies, and in studies 
involving participants qualitative approaches will be very useful to obtain expert information 
(Aurelbach & Silverstein, 2003:22). Researchers can provide meaning, values, and preconceptions 
from that perspective (Yin, 2011:8). Researcher's assessment of the characteristics of divergent 
thinking in student paper writing is obtained from a collection of collected data.  
In general, the research data is in the form of presentation of ideas in papers. In 
accordance with the objectives of the study, the data of this study were in the form of 
presentation of ideas, coherence of ideas, variations of ideas, and clarification of ideas. The 
presentation of ideas consists of several ideas and provides explanations with previous ideas that 
have logical sentences and the accuracy of meaning. The coherence of ideas includes the ability to 
issue ways and ideas to solve problems or to make unusual combinations of parts or elements. 
Variations of ideas include the ability to issue ideas, varied answers where the ideas are obtained 
from different perspectives. Then, clarifying ideas includes reviewing the relevant parts of the 
idea. 
In accordance with the variety of data needed, the data source of this research is a student 
writing in a paper. The writing in question is a student's idea which is poured into scientific 
papers in the form of papers. The student writing is then arranged in a sequence so as to facilitate 
data processing. The reason for choosing a student paper is an effort to observe the process of 
thinking from aspects of the delivery model used in writing (descriptive, explanatory, and 
argumentative), novelty (substance and delivery style), and acceptability (affordability, 
achievement, and adequacy). These three things will appear in the student paper. Writing papers 
that are used as data sources are papers that fulfill the elements of the paper. The selection of this 
paper needs to be done so that the paper can be analyzed in accordance with the research 
objectives. 
Data collection in this study through documentation study. This data collection study is a 
data collection method that is not directed at students. This study is a type of data collection that 
examines various papers that are useful for analysis. The data used in this study are primary data. 
Data were written by students who immediately experience an event. Students produce writing 
based on ideas, experiences, and knowledge directly. 
In data analysis, researchers used an analysis model developed by Miles and Huberman 
(2014), namely data reduction, data presentation, and conclusion drawing. Data reduction in 
research is a form of analysis that sharpens, classifies, directs, discards unnecessary, and organizes 
data in such a way that final conclusions can be taken accurately. Data presentation includes 
activities when a set of information is compiled, so as to give the possibility of drawing 
conclusions and taking action. Then, conclusions are carried out by researchers continuously as 
long as they have not discovered anything new from the study of creative thinking in writing 
student scientific work. 
 
RESEARCH FINDINGS AND DISCUSSION 
This section contains the results of research and discussion.  
Research Findings 
Writing is giving birth to thoughts or feelings in expressing ideas with complex abilities through 
productive active activities in the form of letter and number symbols systematically so that they 
can be understood by others. Through writing, an idea that can be understood by the reader is 
the purpose and purpose. Therefore, writing can be seen as a manifestation of the author's 
creativity in greeting thoughts and ideas in using written language. 
 The ideas conveyed in the paper as a whole are reflected in a variety of sentences. The 
diversity of the sentences illustrates the characteristics of divergent thinking the author of the 
paper when conveying ideas. The diversity of sentences is not separated from one main idea or 
14 | ISLLAC : Journal of Intensive Studies on Language, Literature, Art, and Culture 
idea in a paragraph. The ideas developed were previous ideas, but had a different delivery style 
than before. That is, the explanation of a problem cannot be separated from the main sentence. 
Based on this, it can be stated in the data (1) of the following research.  
 The essence of character is explored from something that grows from within the 
nation itself, including regional literature (Maksum, 2011). Thus, before discussing 
how to develop character, it is necessary to first examine what character will be 
developed. The right character to be developed and taught is a character that 
comes from the cultural roots of the nation itself. Cultural roots, which include 
norms, outlook on life, social relations, economic systems, spirituality, art, and law 
are interpreted in folklore. Such conditions indicate that culture has a 
multidimensionality (Ares, 2011). Folk stories which are abstractions from 
multidimensional cultures reflect multidimensional values as well. 
Data (1) consists of several ideas and provides explanations with previous ideas that have 
logical sentences and the accuracy of meaning. The idea that was written by the author did not 
deviate from the previous idea, it appears that each author's quote explains again in effective 
language. The development of ideas used is deductive. In the characteristics of divergent 
thinking, it belongs to the indicator of fluency. Indicators of fluency, including the ability to issue 
many ideas, ways, suggestions, questions, ideas or alternative answers smoothly. 
The second indicator, authenticity. Authenticity is the ability to issue ways and ideas to 
solve problems or to make unusual combinations of parts or elements. In divergent thinking, the 
authenticity of an idea is very necessary, because this indicator greatly influences divergent 
thinking factors. Where this divergent thinking pattern shows that someone is said to be creative 
or not in expressing ideas. To be more clear there is in data (2) as follows. 
Appropriate character education is in accordance with the noble values of the 
nation (Liu et al. 2010). Folk stories are an abstraction of collective thinking 
(Houkes 2012). Therefore, the values contained in folklore can be abstracted and 
raised as education for the character of the Indonesian people. The approach 
taken in learning can vary, folklore can be read in front of students, then 
interpreted together about the values in it repeatedly until the value is integrated 
into students. Integration of values into students can also be done with other 
media, such as training students to apply values that will be used as student 
characters. 
In data (2) the ideas poured out seem to provide a solution to the problem. Then, in the 
presentation of the sentence ideas used to occupy the beginning of the paragraph, the end of the 
paragraph, or the beginning and end of the paragraph have one main idea. In student papers that 
are used as data sources, paragraphs are used to present ideas thoroughly so there is no error in 
scientific thinking. In addition, the sentence used in the paragraph uses effective sentences. Every 
scientific writing must use effective sentences. 
Next, the third indicator, flexibility. Flexibility includes the ability to issue ideas, varied 
answers where the ideas are obtained from different perspectives. Although in the context of 
"different", but the author must be able to adjust the ideas that support arguments in solving 
problems. The variation of an idea must be in one context of the main idea. In student, papers 
can be seen in data (3).   
Values in folklore are used as frames of character education (Myrvold 2012). Thus, 
this article provides new insights in the form of a review of the character that has 
been proclaimed by the government. After that, develop the values contained in 
folklore as the main character. Character education rooted in folklore is part of 
culture-based education. Culture-based education is very necessary (Hoyos et al. 
2015). Culture has full meaning (Oers 2012). Thus, character education is a 
culture-based education that provides full experience and meaning to students. 
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In the data (3) it appears that the ideas that are issued are the answers to the problems 
about student culture. Data (3) revealed a combination of several ideas into new ideas that have 
novelty value. The author raises new ideas seen from several ideas that are connected 
(integration). Then, in the excerpt of the data, it fulfills the requirements for the standard of 
language and the coherence of ideas. 
Then, the characteristic indicator of the fourth divergent thinking is sensitivity. Sensitivity 
is the ability to detect and understand and respond to a statement. To be more clear in the 
example data (4) below. 
Folklore and education have the same context of habitus (Stone & Maynard 2012) 
and the same process (Stone & Hotchkiss 2012). The commensurate level will 
make it easier for teachers to instill values as students' character. Folklore will also 
strengthen literacy (Rowe 2010) so that it has multiple benefits. Implementation of 
character education is a long process (Thu et al. 2015). Reducing cultural values 
into education and seeing results requires a long time (Kline et al. 2013). 
Therefore, character education is carried out consistently. 
Sensitivity in divergent thinking can be measured by indicators, one of which is clarifying 
the information by examining parts of a related idea. In data (4) sensitivity refers to the ability of 
students to capture or identify the ideas behind a problem. In an effort to explore problems, 
students also develop their sensitivity in identifying aspects of relevant information. 
Based on the results of the study, students in writing papers have the ability to prepare 
creative thinking with divergent thinking patterns. Various aspects of divergent thinking in 
writing have been shown through the development of ideas and use of arguments so that the 
various characteristics of divergent thinking, both fluency, authenticity, flexibility, and sensitivity 
become more visible. Clarity of student writing will have an impact on logic in writing scientific 
papers. The information conveyed will be easily understood and accepted based on logic. 
 
Discussion 
Based on the description of the results of the study, it can be stated that writing is a process of 
conveying ideas that require divergent thinking in pouring ideas into the proper sentence 
structure. In writing shows the author's knowledge of language when trying to attract the interest 
of others (Grainger, 2005:1). The author must have knowledge of writing styles that are able to 
attract attention. The writing style has an impact on writings, both negative and positive (İnceçay, 
2015).  
Divergent thinking contribution in scientific writing is paper writing needs to be based on 
previous ideas that have the relevance of truth logically and can be accounted for. New concepts 
can be compared with previous concepts, including the formation of relevant arguments (Kinik 
Topalsan & Bayram, 2017). As a manifestation of the results of divergent thinking, the paper is 
the result of the thinking process of a scientist who seeks to express his ideas in accordance with 
his field of expertise. Expertise development can be done through literature review, collection of 
experiences, results of field research, and prior knowledge of ideas (Setiawan, 2010:51). In data 
(1), the author uses several previous ideas and gives an explanation with ideas that have logical 
sentences and the accuracy of meaning. The accuracy of meaning can influence the reader in 
proving the truth of a statement. 
If the statement is considered true if the statement is coherent and consistent with the 
previous statement (Djojosuroto, 2007:197). That is, the container of ideas has a systematic 
element in a logical sequence to achieve the intent and purpose of the author in presenting ideas 
or techniques in solving problems. Learning to write papers is a continuous process to get new 
ideas and knowledge based on previous experience concepts.  
In a student paper on data (2), the ideas that are poured out are answers to problems and 
have original (authenticity) characteristics. Originality is related to ability in expressing an unusual 
premise (Munandar, 1999). In addition, in the explanation the sentence used occupies at the 
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beginning of the paragraph, the end of the paragraph or the beginning and end of the paragraph 
has one main idea. The main sentence is a form of the main idea, while the explanatory sentence 
is a manifestation of the explanatory idea (Suyono, et al., 2016:27). The main idea becomes the 
control unit of information because the main idea controls the explanatory ideas that accompany 
it. If the main ideas and explanatory ideas are related to each other, then a paragraph is said to be 
unified.  
The combination of paragraphs makes it easier for readers to understand the author's 
mindset. The sequence of systematic thinking in the paragraph will show a combination. The 
solid paragraph has an effective linguistic element, namely the existence of relationships between 
sentences. Paragraphs are meaningful structures that are formed by sentences, information, 
feelings or thought structures by following a sequence of logic (Akdal & Şahin, 2014). That is, the 
development of paragraphs logically is the development of paragraphs using a particular mindset. 
The mindset is influenced by previous ideas that give rise to new ideas with different delivery 
styles according to the delivery mindset.  
The ideas developed in paper writings are grouped into paragraphs. Based on the results 
of the analysis on the data (3) it appears that the ideas released are the answers to the problems 
about student culture. Problem-solving is done by reasoning that is quite logical. The author 
presents the previous idea by stating several reasons. This shows that students use divergent 
thinking in writing papers. This way of thinking supports a type of structured scientific work and 
creativity in language. Creative scientific writing makes structured ideas (Junaedi, 2015:10). 
Through written language, writers can convey arguments incoherent structures. In the delivery of 
arguments must integrate with empirical facts (Sowey, 2016). Empirical facts are usually obtained 
based on experience, analyzing and evaluating the results of research. When opportunities are 
given to students to analyze and evaluate scientific ideas, they can build a concrete understanding 
of content knowledge and representation in the delivery of ideas (Yeşildağ Hasançevi & Günel, 
2013). 
The activity of writing paragraphs in scientific work requires supporting ideas. The main 
idea of a paragraph will be clearer if it is based on supporting ideas. As in data (4), the author 
bases his ideas with supporting ideas as outlined in a few sentences. The accuracy of the 
compilation of ideas in the data has unity and coherence, so it has the right value in developing a 
paragraph. Accuracy in paragraph development is closely related to the development techniques 
selected by the authors of the paper. Suyitno (2012:148), explains that in developing paragraphs, 
there are several techniques that can be done, namely nature, climax and core climax, general to 
specific and specific to the public.  
The activity of writing paragraphs in scientific work requires supporting ideas. The main 
idea of a paragraph will be clearer if it is based on supporting ideas. As in data (4), the author 
bases his ideas with supporting ideas as outlined in a few sentences. The accuracy of the 
compilation of ideas in the data has unity and coherence, so it has the right value in developing a 
paragraph. Accuracy in paragraph development is closely related to the development techniques 
selected by the authors of the paper. Suyitno (2012:148), explains that in developing paragraphs, 
there are several techniques that can be done, namely nature, climax and core climax, deductive 
and inductive. 
The paragraph development technique used in writing student papers varies in type. Each 
paragraph development technique used is in accordance with the development of the paragraph 
in question. Paragraph development is related to the ability of students to specify ideas in a 
structured manner. The basis of developing student paragraphs on data (4) can occur because of 
a logical relationship. Logical relationships are based on the author's response to the details of the 
idea. Detailing ideas is a common thing that happens in paper writing.  
Writing a paper is a complex process and ideas can arise from various experiential 
activities (reading books, journals, etc.) and the desire to communicate. Through writing papers, 
various ideas and especially the results of the research will spread widely. Write a paper one part 
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that is not released from divergent thinking. This can be seen from the research findings and the 
relationship of indicators. Creativity involves the disclosure or expression of ideas and feelings 
and the use of various ways to do it (Beetlestone, 2011:3). The information presented in the 
paper really expresses ideas for the benefit of scientific information. Suyitno (2012:27) said that in 
writing scientific papers, the author must be free from the subjective elements that can plunge 
writing into the heresy of scientific thinking. 
Writing paper activities is part of divergent thinking activities in language use. 
Representation of ideas on the use of sentences and the development of paragraphs requires 
divergent thinking activities so that ideas have fluency, authenticity, flexibility, and sensitivity. 
Writing papers can be a study of divergent thinking in language, both in terms of linguistic 
devices and from the ideas that are raised. Then, the results of writing paper skills can be 
distinguished based on the approach (Akdal & Şahin, 2014). Another criterion for assessing a 
paper is the clarity of the organization of the writing. Suyitno (2012:27) says that organizing 
writings is related to the systematics of papers. In the paper, besides the title, there are also 
subtitles and sub-subtitles. 
 
CONCLUSIONS  
Starting from the description of the results of data analysis and research findings that 
have been suggested, in general, it can be said that the characteristics of divergent thinking in 
paper writing can be seen in terms of fluency, authenticity, flexibility, and sensitivity in detecting 
ideas and problems. The use of divergent thinking in writing can be based on the delivery of 
ideas clearly and smoothly in the context. Based on these considerations, it can be concluded that 
the clarity of the delivery of ideas is a complete characteristic of divergent thinking or a marker of 
representation of student creativity in the use of appropriate ideas. Students connect and form 
combinations of ideas into ideas that have novelty value, so that sensitivity understands and 
responds to a statement correctly. 
 
REFERENCES 
Aurelbach & Silverstein. (2003). Qualitative Data. New York: New York University Press. 
Beetlestone, F. (2005). Creative Learning. Bandung: Nusa Media. 
De Bono, E. (1976).  Teaching Thinking.  Diterjemahkan oleh Soemardjo. 1992. Mengajar Berpikir. 
Jakarta: Erlangga.  
Djojosuroto, K. (2007). Filsafat Bahasa. Yogyakarta: Pustaka Book Publisher. 
Grainger, T; Kathy G; and Andrew L. (2005). Creativity and Writing: Developing a voice and verve in the 
classroom. London and New York: Routledge is an imprint of the Taylor & Francis Group. 
Junaedi. (2010). Menulis Kreatif: panduan penulisan ilmiah. Jakarta: Prenadamedia Group. 
Nurlaela, L dan Euis I. (2015). Strategi Belajar Berpikir Kreatif. Yogyakarta: Ombak. 
Miles, M.B. & A. Michael Huberman. (1992). Qualitative Data Analysis. Beverly Hills: Sage 
Publications. Diterjemahkan oleh Tjetjep Rohendi Rohidi. 2014. Analisis Data Kualitatif. 
Jakarta: Universitas Indonesia. 
Munandar, U. (1999). Kreativitas & Keberbakatan: Strategi mewujudkan Potensi Kreatif & Bakat. 
Jakarta: Gramedia Pustaka Utama. 
Ranjabar, J. (2017). Dasar-dasar Logika: Sebuah Langkah Awal untuk Masuk ke Berbagai Disiplin Ilmu 
dan Pengetahuan. Bandung: Alfabeta. 
Starko, A.J. (2009). Creativity in the Classroom: Schools of Curious Delight. New York: Routledge.  
Swandari, T. (2016). Pemaparan Gagasan dalam Makalah Mahasiswa. Malang: Universitas Negeri 
Malang. 
Setiawan, B. (2010). Bahasa Indonesia untuk Mahasiswa. Salatiga: Widyasari Press. 
Suyitno, I. (2012). Menulis Makalah dan Artikel: teori, contoh, dan praktik perlatihan. Bandung: Refika 
Aditama. 
Suyono et al. (2016). Cerdas Menulis Karya Ilmiah. Malang: Gunung Samudera. 
18 | ISLLAC : Journal of Intensive Studies on Language, Literature, Art, and Culture 
Akdal, D., & Şahin, A. (2014). The Effects of Intertextual Reading Approach on the 
Development of Creative Writing Skills. Eurasian Journal of Educational Research, 14(54), 
171–186. https://doi.org/10.14689/ejer.2014.54.10 
İnceçay, V. (2015). Contrasting Rhetorical Patterns: Discovering Effects of First and Second 
Language Writing Conventions. Eurasian Journal of Educational Research, 15(61), 137–154. 
https://doi.org/10.14689/ejer.2015.61.8 
Meissner, H. (2006). Creativity and Mathematics Education. Elementary Education Online. 5 (1):65—
72.  
Paul et al. (2008). Assessing Creativity With Divergent Thinking Tasks: Exploring the Reliability and 
Validity of New Subjective Scoring Methods. Journal Psychology of Aesthetics, Creativity, and 
the Arts. Vol. 2, No. 2, 68–85. 
Piaw, Ch. Y. (2010). Building A Test to Assess Creative and Critical Thinking Simultaneously. 
Procedia Social and Behavioral Sciences, 2:551—559. 
Pereira, L. Q. (1999). Divergent Thinking and the Design Process. International Conference on Design 
and Technology Educational Research and Curriculum Development, pp. 224-229.  
Runco, M.A., and Selcuk Acar. (2012). Divergent Thinking as an Indicator of Creative Potential. 
Creativity Research Journal, 24 (1), 1–10. 
Runco, Mark A. (1986). Divergent Thinking And Creative Performance In Gifted And Nongifted 
Children. Educational and Psychological Measurement, 375-384. 
Sowey, M. (2016). Strengthening dialogic argument: What teachers can learn from authentic 
examples of student dialogue. Journal of Philosophy in Schools 5(2), 54-78. 
Thamrin, M. (2017). Developing Vocational-Based Learning Materials to Write Scientific Papers 
to Improve the Polytechnic Students’ Academic Writing Skills in Indonesian Language 
Course. ISLLAC : Journal of Intensive Studies on Language, Literature, Art, and Culture, 1(1), 
184–200. https://doi.org/10.17977/um006v1i12017p184 
Yin, R. K. (2011). Qualitative Research from Start to Finish. New York: The Guilford: Press.  
Yeşildağ Hasançevi, F., & Günel, M. (2013). College Students’ Perceptions toward the Multi-
Modal Representations and Instruction of Representations in Learning Modern Physics. 
Eurasian Journal of Educational Research, (53), 197–214. 
https://doi.org/10.14689/ejer.2013.53.11 
